found that when Paratrichodorus anemones was the predominant plant parasite in a sandy loam soil it was associated with poor growth of spring wheat and barley, but it was possible that other ectoparasitic species or pathogens in the soil had also weakened the plants. Addition of trichodorid nematodes to soil by inoculation is impractical because they are particularly damaged by handling. They are also susceptible to rough-handling of soil (Bor & Kuiper, 1966) and we used this, and four other methods, to decrease the numbers of nematodes in soil, to determine which species in a mixed population had contributed to plant damage. We measured the effects of these treatments on the growth of spring wheat.
MATERIALS AND METHODS
A light, sandy loam soil from Sancton, N. Humberside (containing an estimated 500 Paratrichodorus anemones/litre soil and about 1,500 other plantparasitic nematodes/litre soil, see Table 1 ) was sieved and treated as follows:
Soil A: Untreated Soil B: Rough-handled; sacks containing approximately 15 litres of soil were dropped six times from a height of one metre; the soil was then rolled as a shallow layer. Soil C: Active nematodes extracted from soil; these were extracted from known weights of soil by the tray method * Present address: The William Harvey Hospital, Ashford, Kent, TN24 OLZ (Whitehead & Hemming, 1965) and the soil residue retained in the inner trays was allowed to dry for 30h to diminish numbers of remaining nematodes.
The soil was returned to its original weight (i.e. moisture content) by adding water. Soil D: Autoclaved ; soil was autoclaved at 1 bar for 15 minutes to sterilise the soil.
(Although freshly autoclaved soil can be phytotoxic [Robinson, 1944] , we wished to ensure its sterility; but see F). Soil E: Fumigated; soil was injected with the nematicide dichloropropene (Telone II) at a rate equivalent to 280 litres/ha, in a large polythene sack. This was sealed and the soil shaken to ensure distribution of the fumigant. The sack was unsealed three days later and after a further two days, two 200 ml soil sub-samples were sown with cress seeds to determine whether or not the phytotoxic fumigant had dispersed (see Peachey, 1962) . Soil F: Autoclaved + Fumigated;
To assess any direct effects of Telone II soil treatment on plant growth, field soil was autoclaved as soil D, but one month earlier, as freshly autoclaved soil may be phytotoxic (see D). It was then treated with Telone II as soil E.
Cress seed germinated
in soils E and F within 48h, indicating that the fumigant had dispersed. Initial nematode numbers were determined by extraction of four subsamples of 200 ml of each soil by Seinhorst's (1955) two-flask method; extracts were then cleaned by centrifugation in sucrose solution (Coolen & d'Herde, 1977) . The soils were used to fill 200 ml pots and a one-week-old seedling of spring wheat cv. Sicco was planted in each. A basal application of "Phostrogen"
(manufactured by Phostrogen Ltd., Corwen, Clwyd) was given equivalent to 100 kg N/ha and a foliar/liquid feed (equivalent to 15 kg N/ha approx.) was given after nine weeks. Pots were kept in an unheated glasshouse during the experiment (August-December; min. 10°C, max. 22°C), with supplementary lighting to 14 h/day. Growth of six plants from each soil was measured four, eight and 20 weeks after planting as root weight. Roots were then fixed by immersion in formalin: acetic acid 4:1 (Southey, 1970) at 70°C. Root length was assessed from four replicates of each treatment using a method in which roots are distributed across a grid and their intersections with it are counted. This score is related to root length, and the method was found satisfactory by Spaull (1981) . Roots from the two remaining replicates of each treatment were stained with acidfuschin and endoparasitic nematodes counted (see Southey, 1970) . Nematode numbers in the soil were assessed as they had been initially.
